Introduction: The advent of diagnostic tools and antibiotic, incidence of deep neck infections have been reduced but still infections are seen today with definite potential for significant morbidity and mortality. The purpose of this study was to review predisposing factors, bacteriology, treatment and possible complications.
Introduction
Deep neck infections (DNI) are bacterial infections originating from the upper aerodigestive tract and involving the deep neck spaces. 1 DNI was a serious and potentially life-threatening infection in the past.
With improved diagnostic investigations, widespread availability of antibiotics and early surgical intervention today, the mortality rate has decreased significantly compared with that of early reports. [2] [3] [4] However, when not diagnosed and treated appropriately, these infections progress rapidly and are associated with high morbidity and mortality. Complications resulting from DNI are usually due to delay in treatment. These may include upper airway obstruction, jugular venous thrombosis, descending mediastinitis , septic shock and death. Computed tomography of the neck and thorax and surgical reports were used for establishing which of neck spaces were involved by infection. The involved spaced were divided according to the description published previously 7, 8 and included lugwig's angina and following spaces in our series: submandibular, parapharyngeal, retropharyngeal, anterior cervical, parotid and masticator space.
Material and Method
Data were tabulated for descriptive and statistical analysis. The SPSS version 16.0 software was used.
Results
Of 90 patients, 65 were male and 25 were female. Their ages ranged from 1-79 years, with a mean age of 34.3±17.99 years. Forty eight patients were in age range of 20-40 years and which was the most affected age group in our series as indicated in Figure 1 . Fig.1 Twenty seven patients (30%) had underlying systemic disease. Their ages ranged from 27 to 78 years with a mean age of 54years. There were 18 patients (66.6% of 27 cases) with diabetes mellitus (DM), 5 patients (18.5% of 27 cases) with systemic arterial hypertension, 3cases (11.1% of 27 cases) with chronic kidney disease and 1 case (3.7% of 27 cases) with hepatitis as shown in Fig.2 Fig.2 Co-morbid disease conditions There were only 2 patients (7.4%)who had associated co-morbid condition with age<35 years while 25 patients (92.6%) were age >35 years suggesting the patients with underlying co-morbid condition have a higher mean age. This was statistical significant with p value of < 0.05. Except for tubercular abscess all the patients were undergone culture and sensitivity test.
Out of total 83 cases (excluding tuberculosis), results of bacterial cultures for 65 cases (78.3% of 83 cases) were positive. Among the positive cultures, staphylococcus aureus was most significant pathogen isolated in 35 cases (42.1%) followed by mixed flora in 11 cases (13.2%). Eighteen cultures had no bacterial growth after 48 hours of incubation as described in Table 4 . 
Discussion
The fascial spaces of the neck are potential spaces between the layers of the cervical fasciae. In the normal state, the spaces do not exist but present as loose connective tissue that may be digested and displaced by and infective process. A thorough knowledge of the anatomy of these fasciae and spaces is essential to understand the etiology, presentation, and potential complications of a specific space infection. It is also important to perform proper radiological investigation and to institute the most effective treatment. The mean age that was affected most by deep neck infections in the literature varied from 36 to 57 years. 1, 9, 10 which was comparable to our finding and this can be attributed to intravenous drug abuse or external blunt trauma which usually occurs in the young or middle aged. The disease was more common in case of males, as many studies have reported. 3, 4, 11, 12 The predominantly involved space in this study was submandibular space. Which is consistent with Raga, Meher 13, 14 and Ghandomi and RegueroVillarin 15, 16 who introduced the submandibular space as the most prevailing one while disagrees with Parhiscar's and Huan's studies which announced parapharyngeal space as the prevalent space. 4, 17 DNI originate from a variety of sites in the head and neck; these include the teeth, the salivary glands and the tonsils. The teeth are the most common primary site (31%-80%), followed by tonsils (1.5% -3.4%). 3, 4, 11, 12 Odontogenic conditions were the most common cause in our series (21.1%), and followed by parotid disease (13.3%). The cause remained unknown in 26 patients (28.8%) even after a detailed clinical history, physical examination and radiological studies. Other studies have also shown a significant proportion (16%-39%) of neck abscess of unknown origin. 3, 4, 12 Infections from teeth may readily spread into sublingual, submandibular and masticator space because of its close anatomic proximity. That's why the submandibular space was most frequently involved space as so far. The microbiological characteristics of DNIs have been studied extensively in the past as resistance rates to conventional antibiotics have become a concern. Common culprits for DNIs include the Streptococcus viridans, Beta hemolytic streptococci, Staphylococcus aureus, K. pneumonia, anaerobic Bacteroides, and Peptostreptococcus. 2, 3, 4 In our study, among the positive cultures, staphylococcus aureus was most significant pathogen isolated in 35 cases (42.1%) followed by mixed flora in 11 cases (13.2%). Eighteen cultures (21.6%) had no bacterial growth after 48 hours of incubation, this is a low rate compared to that of other authors (which has ranged from 27%-40%). 3, 18 This is probably due to the indiscriminate use of antibiotics before coming to hospital. 3 The treatment of deep neck infection consists of airway management, fluid resuscitation, antibiotic therapy, and surgical drainage of the abscesses. Surgical drainage should be performed without delay for cases with significant abscess formation seen on CT, impending complications, or not responding to medical treatment. If there is minimal pus collection and not at risk of complications, conservative management may be tried. Another important thing in a management of deep neck infection is associated co-morbid condition and that should be managed parallel to the management of deep neck abscess. 10 Deep neck infections are very prone to complications, such as upper airway obstruction, lemierre'ssyndrome (thrombophlebitis of internal jugular vein), carotid artery psuedoaneurysm or rupture, plural effusion and septic shock. 9, 19, 20 In our series, the most frequently encountered complication was upper airway obstruction. Authors reported a higher incidence of tracheostomies in Ludwig's angina abscesses (75%) and retropharyngeal space abscess (25%). 2, 4 In our series 3 patients undergone tracheostomy; one patient each with Ludwig's angina, necrotizing fasciitis and retropharyngeal abscess. Incidence of airway obstruction in our series was quite low as compared to other studies, probably because many of the patients were treated in the early stage of the disease. The most commonly found systemic diseases were diabetes mellitus (DM) and systemic arterial hypertension. The literature has reported a 16%-20% incidence of diabetes 3 . In our series again 20% of patients had associated diabetes mellitus. It results in a defect in the host's immune function such as cellular immunity complement activation and polymorphonuclear neutrophil function and that increase the risk of vascular complications and the episodes of infection. 21, 22 Out of 3 patients who were undergone tracheostomy for airway obstruction, two of them were known diabetes mellitus. Therefore when dealing with deep neck infections, more attention should be paid to patients with DM or other associated systemic diseases. 9, 10 Prompt recognition and treatment of deep neck infections are essential for an improved prognosis. Thus, key elements for improved results are the identification of morbid factors, signs and symptoms, and computed tomography. Conclusions The current study enables us to conclude that Odontogenic cause is the most common for DNI and submandibular and parotid areas are the most frequently involved spaces. Staphylococcus aureus and mixed flora are the main microorganisms involved in this condition. It is essential to pay attention to patients associated with systemic diseases (DM, HTN, chronic kidney disease), because they can often progress to life threatening complications.The mainstays of treatment are maintenance of the airway, intravenous antibiotics, and timely adequate surgical drainage.
